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ElpHBeAeHbi MaTepnanbi iio bjihhhhio Ha MepHbie noKa 3 aTejin reMOUHTOB n HeKOTopbie 
KOJiHnecTBeHHbie reMaTOJioi HHecKHe ocoOchhocth P. purpura b HopMe n HHBa 3 npoBaH- 
Hbix TpeMaTo/ton Echinopa yphium aconiatum npn 14 -cyTOHHOM npeObiBaHnn nx b cpe- 
Aax, co,aep>KainHx noHbi unHKa b KOHueHTpaun^x, cooTBeTCTByioiitHX 0.5 FJ\ K, 2 FJ\ K, 
5 rj\K, lor^K . 1 

Bhah poAa Planorbarius — oahh H3 HaH6ojicc imipoKO pacnpocTpaHCHHbix 
MOJIJIIOCKOB B KOHTHHCHTaUBHblX BOAOCMaX BOCTOHHOH EBpOnbl. Y^HTblBafl HX 
3HaHHTCJIbHbIC pa3MCpbI (AHaMCTp paKOBHHbl AO 41.3 mm), BbICOKyK) nJIOTHOCTb 
noccncHHH (ao 128 3K3./m 2 ) h 6ojibmyio a6conK)THyK) hhcjichhoctb nocncA- 

HHX, MO>KHO 3aKJIK)HHTb, MTO 3TI1 >KHBOTHbIC HrpaiOT HCMaJIOBa>KHyK) pOJIb B 
KpyrOBOpOTC BCUJCCTB H 3HCpTHH B npeCHOBOAHbIX 3KOCHCTCMaX, 3anaCTyK) 
OnpCACJIHH TCM CaMbIM ypOBCHb HX npOAyKTHBHOCTH. 

Bo3pacTatoiAcc toa ot roAa 3arpH3HCHHC boahoh cpcAti HOHaMH TH>KCJibix 
MCTaJIJIOB B 3aBHCHMOCTH OT npiipOAbl nOCJlCAHHX H ypOBHfl COACp>KaHHH B 
boac OKa3biBaeT BpeAHoe bo3achctbhc Ha thapo6hohtob, B TOM HHCJ1C H Ha 
mojijhockob poAa Planorbarius. Ouchhtb CTcncHb bjihhhhh cro Ha npoAyKTHB- 

HOCTb npnpOAHblX 3KOCHCTCM HCB03MO)KHO 6c3 BblflCHCHHfl TOTO, B OAHHaKOBOH 
JIH MCpC nOABCp>KCHbI TOKCHHCCKOMy B03ACHCTBIHO 3THX nOJIIOTaHTOB MOJIJHO- 
CKH HHTaKTHbIC H HHBa3HpOBaHHbIC napTCHHTaMH II JJHHHHKaMH TpCMaTOA- Ta- 
KHC CBCACHHH HCoSxOAHMbI TpaMOTHOTO npOBCACHHfl SliOTCCTHpOBaHHfl 

npn h crio ji b3o b aH hh mojijiiockob Planorbarius b KanccTBC MOACJibHbix bhaob b 
CHCTCMC 3KOJIOTHMCCKOrO MOHHTOpiIHra. 

1 FAK u11 hk a (no iiony): opraHOJicimmccKaa nop\ia 1, TOKCiiKoaoniMecKaa 0.01 Mr /am 3 
(Fyceua n np.. 2000). 
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O tom, HacKOJibKo Ba^KHbiMH 5 ibji5hotc5i HCCJieAOBaHHfl hoaoShoto poAa, 
CBHAeTejibCTByeT xora 6bi tot (j^aKT, hto oth mojijhockh 5ibji5hotc5i npoMe>Ky- 
TOHHblMH X035ieBaMH CBBIHie 20 BHAOB TpeMaTOA (BopHOTOpeHKO-ElAyJIHHa, 

1958; 3AyH, 1961; CTaAHnneHKo, 1990). 

3aAanen Harnero nccjieAOBaHHfl 6e>ijio bbihchhtb, kbkhm H3MeHeHH5iM noA- 
BepraKDTC^ rncTOMeTpHnecKHe noKa3aTejin reMOUHTOB h KOJinnecTBeHHbie xa- 
paKTepHCTHKH reMaTOJiornqecKHX noKa3aTeneii KaTyniKH nypnypHon Planor- 
barius purpura (O. F. Muller, 1774) b HOpMe h npu HHBa3HH ee TpeMaTOAOH 
Echinoparyphium aconiatum Dietz, noABeprayTLix B03AeHCTBHio pa3JiHHHbix 
KOHUeHTpaUHH HOHOB UHHKa. 


MATEPMAJ1 M METOflUKA 

MaTepuaji uccjieAOBaHH^ — 670 3K3. cyxnx Ma3KOB reMOJiHM(j3Bi, noJiyneH- 
hbix ot 159 3K3. KaTyuiex nypnypHbix, co6paHHbix b p. TeTepeB (r. )Khtomhp, 
YKpanHa) b moHe— ceHraSpe 2004—2005 rr. reMOJiHM(j}y nojiynajiH np^MbiM 
oSecKpoBjiHBaHueM >khbothbix. Ma3KH ee (j)HKCHpoBajiH CMeebio HnKH^opoBa, 
a OKpamuBajiH hx a3yp-303HH0M. Uhto- h KapnoMeTpHnecKHe noKa3aTejiu no- 
jiyueHbi c ucnojib30BaHHeM o6iuenpnH5iTbix mctoahk (TopajibCKHH h AP-, 
2005). ^AepHO-uuTonjia3Ma™uecKHH HHAexc paccuHTaH no Tanixa (1980). Ha- 
SmoAeHra 3a )khbbimh reMOUHTaMH ocyiuecTBJieHbi bo BJia>KHOH xaMepe 
(b «BHC5meii» xanjie) npn cjiaSoM OKpamnBaHnn nx pacTBopoM HeihpajibHoro 
KpacHoro. KojinnecTBO tcmouhtob b 1 mm 3 reMOJiHM(|)bi onpeAeJieHo c no- 
Monj,bio xaMepbi Top^eBa. 

/(jih BbmBJieHra TpeMaTOAHon HHBa3nn H3 TKaHen renaTonaHKpeaca P. pur¬ 
pura H3TOTaBJiHBajin BpeMeHHbie rHCTonornnecKHe npenapara, KOTopbie nc- 
cjieAOBajin noA MHKpocKonoM MEI4-3 (10 X 20). BnAOByio npHHaAJiemiocTb 
TpeMaTOA ycTaHaBJiHBajin (MopHoropeHKo-EiAyJiHHa, 1958; 3AyH, 1961; Tn- 
HeunaHCKa^, /JoSpoBOJibCKHH, 1964) HCKJitonHTeJibHo Ha >khbbix oSueKTax. 
J\jik nccjieAOBaHH5i OToSpaHbi MaTepnajibi tojibko ot Tex mojijhockob, koto- 
pbie 6buin 3apa>KeHbi oahhm bhaom oxnHocTOMaTHAHbix TpeMaTOA — E. aco¬ 
niatum. 

)KnBOTHbie, ncnojib30BaHHbie b TOKCHKOJiornnecKHx onbiTax, npeABapn- 
TejibHo noABeprajincb 14-cyTonHon aKKJinMaunn (Xjic6obhh, 1981) k ycnoBH- 
5 im jia6opaTopHoro coAep>KaHH5i (pH 7.2—7.6; 8.6—9 mt0 2 /ji; t 21—23 °C). 

npn 3TOM >KHBOTHbIX nOAKapMJIHBaJIH MauepHpOBaHHbIMH B BOAG (5—6 eyT) 
KycouKaMH (2x2 cm) 6ejiOKonaHHOH KanycTbi. 

ToKCHKOJiorHHecKne onbiTbi (opneHTnpoBOHHbiH n ochobhoh) nocTaBJieHbi 
no MeTOAHKe AnexceeBa (1981). B xanecTBe TOKcnKaHTa ncnojib30BaH xnopnA 
UHHKa ZnCl 2 (h. a. a.). Bee KOHuempaunH TOKcnnecKHx cpeA, npnBeAeHHbie 
Aajiee, yKa3aHbi b nepecneTe Ha uhhk-hoh. B ochobhom (xpoHHnecKOM) onbiTe 
ncnoJib30BaHbi KOHueHTpaunn, cooTBeTCTByioLune 0.5, 2, 5, 10 (r,H,K tokchko- 
jiornHecj<a5i). ToKcnnecKHe cpeAti totobhjih Ha AexjiopnpoBaHHon oTCTanBa- 
HueM b TeneHHe 1 eyT BOAonpoBOAHOH BOAe. npoAOJDKHTejibHOCTb onbiTOB — 
14 eyT. 

Un(])poBbie AaHHbie o6pa6oTanbi MCTOAaMii 6a30Bon b ap h aun o h h o h CTara- 
CTHKH (JlaKHH, 1973). 
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PE3yJIbTATbl W OBCy^AEHHE 


FeMOJiHM^a HapnAy c TKaHeBOH hchakoctbio nBJineTcn BancHbiM KOMnoHeH- 
tom BHyTpeHHeH epeAbi P. purpura. OHa coctoht H3 njia3MBi h cjiopMeHHbix 
3JieMCHTOB — reMomiTOB, cocTaBJifliomHX y hhx, Kax ii y Apyrnx mojijiiockob 
(George, Ferguson, 1950), Bcero jihihb 1—2 % o6i>eMa. KneTOHHbie ojicmchtbi 
reMOJiHM^bi P. purpura npe^CTaBJieHbi 4 THnaMH tcmoahtob — nporeMOUHTa- 
MH, 303HH0(j)HJIbHbIMH MHKpOTpaHyjIOIJHTaMH, 6a30(j)HJIbHbIMH rpaHynoijHTaMH 
H Be3HKyJT5ipHbIMH KJieTKaMH. 2 M3 HHX KJieTKH nepBbIX Tpex THnOB HBJHHOTCH 

HCTHHHbIMH TCMOAHTaMH, B TO BpeMn KaK Be3HKyJinpHbie KJieTKH - 3TO 3Jie- 

MeHTbl HHTepCTHUHaJIbHOH pblXJIOH COe^HHHTCJIbHOH TKaHH, 3anojiHniomeH y 
MOJiJiiocKOB npoMencyTKH MencAy opraHaMH, paenojionceHHbiMH b hx BHyTpeH- 
HOCTHOM MeiHKe. MoCKOJIbKy y 3THX HCHBOTHbIX rpaHHijbi MencAy Heio II reMO- 
jiHMcjioH nojiHocTbio CTepTbi (3aBap3HH, 1953a, 6), Be3HKyjinpHbie KJieTKH Bce- 
r^a npHcyTCTByiOT b hx reMOJiHMtjie. 

Bee KJieTOHHbie ojicmchtbi reMOJiHMtjibi xapaKTepioyiOTcn Me3eHXHMaT03- 
hbim npoHCxoHCAeHHeM. TeMOUHTbi o6pa3yiOTcn H3 KaMOHanbHbix (aABeHTHijH- 
ajibHbix) KJieTOK, Bxo/pmjHx b cocTaB TpaSeKyji coeAHHHTejibHoii TKaHH Mern- 
Koo6pa3Hoii uacTH noueK (Pan, 1958), h jierKoro (Muller, 1956). Oahh ncejie- 
AOBaTejra (Vostal, 1969) CHHTaiOT, hto KaM6najibHbie kjictkh AaiOT Hana.no 
nporeMonHTaM, KOTopbie BnocjieACTBHH b pe3yjibTaTe AHcjxjiepeHnHpoBaHHoro 
pa3BHTH^ npeBpamaiOTcn b rpaHyjinpoBaHHbie reMonHTbi — 303HH0(j3HJibHbie 
MHKporpaHyjionHTbi h 6a30(^HJibHbie rpaHyjionHTbi. J \pyrne nee (3aBap3HH, 
1953a) nojiaraiOT, hto Bee ohh o6pa3yiOTcn HenocpeACTBeHHO H3 KaMOnajibHbix 
KJieTOK. 

nporeMonHTbi — caMbie MejiKiie H3 (jiopMeHHbix 3JieMeHTOB reMOJiHMcjibi 
(cm. TaSjinny). Ohh OKpyrjion (JiopMbi. OKpyrabiM nee nBJineTcn h hx nApo, 3a- 
HHMaiomee neHTpajibHoe nononceHne. L)HTonjia3Ma roMoremian (rnajimioBan), 
6a30(jiHJibHaii. npHueM y mcjikhx (MOJiOAbix) nporeMomrroB 6a30(jiHJira Bbipa- 
nceHa HaMHoro CHJibHee, neM y KJieTOK KpynHbix (cTapbix). FlAepHO-nHTonjia3- 
MaTHnecKHH hhackc eocTaBJineT 2.683 ± 0.005. 3th kjictkh cnocoOHbi (jiaronH- 
THpoBaTb MejiKHe HHopoAHbie nacTHUbi. 

3o3HHO(J)HJibHbie MHKporpaHyjionHTbi 3HanHTejibHO KpynHee nporeMonHTOB 
(cm. TaOjinny). 3to oneHb noABHncHbie kjictkh, o6pa3yioinHe MHoronHCJieHHbie 
nceBAonoAHH (npeHMyinecTBeHHo c|)HJiJionoAHH, pence — JiioSonoAHH). I^hto- 
njia3Ma c MejiKoii oOhjibhoh 303HH0(jiHJibH0H 3epHHCTocTbio. FlApo OKpyraoe, 
oneHb TeMHoe, KOMnaKTHoe, eoAepncamee MHoneecTBeHHbie paBHOMepHO pac- 
npeAejieHHbie b Kapnonjia3Me tjibi6kh xpoMaTHHa. B cbh3h c othm nApwmKO 
TpyAH0pa3JiHHHM0. ^AepHO-nHTonjia3MaTHHecKHH hhackc 0.068 ±0.005. 3th 
reMonHTbi ocymecTBJiniOT «arrjiiOTHHanHio». 3 

Ba3o4)HJibHbie rpaHyjionHTbi npHMepno tbkhx nee pa3MepoB, KaK h 303hho- 
(j)HJibHbie MHKporpaHyjionHTbi (cm. Ta6jiHny). Ohh OKpyrjion (jiopMbi. LJhto- 
njia3Ma eoAepncHT KpynHyio 6a3oc|)HJibHyio 3epHHCT0CTb. ftjypo y mojioabix KJie- 
tok OKpyraoe, y CTapbix 6o6obhahoc, HepeAKO nHKHOTH3HpOBaHHoe. ^A^p- 
IIO-UHTOnJia3MaTHHeCKHH HHAeKC 0.267 ± 0.015. 3th KJieTKH OTJIHHaiOTCn npKO 

2 KjraccK(|)iiKauHH cj)opMeHHbix 3 jtcmghtob npuHHTa no BocTauy (Vostal, 1969). 

3 npn paneHHHx c6iiBaioTCH b komkh h 3aKynopHBarc>T paHKH uupKyjiflTopHOH chctcmli. Hcthh- 
ii an arr;iK)THHaiuiH y mojlthockob h e b o3 m o> kh a H3-3a OTcyTCTBHH y hhx (|)ii6pHHoreHa (Nolf, 1909). 
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BjiHAHne TpeMaTOAHOM HHBa3HH h hohob mimca Ha unaivieTp (mkm) 
reMOUMTOB P. purpura 

The influence of trematode invasion and zinc ions on the diameter (pm) 
of the Planorbarius purpura hemocytes 


KoHneHTpannH 

PiHBa3H5I 


CiaTHCTHHecKHe noKa3aTejin 

TOKCHKaHTa, 

n 




TflK 



x± m x 

a 

cv 



UporeMOUHTbi 



KOHTpOJlb 

HeT 

90 

1.25 ± 0.002 

0.019 

1.52 


ECTb 

36 

1.24 ± 0.007 

0.040 

3.23 

0.5 

HeT 

180 

1.25 ± 0.002 

0.021 

1.68 


ECTb 

27 

1.19 ± 0.012 

0.064 

5.38 

2 

HeT 

153 

1.25 ± 0.001 

0.017 

1.36 


ECTb 

27 

1.19 ± 0.012 

0.063 

5.29 

5 

HeT 

135 

1.23 ± 0.004 

0.042 

3.41 


ECTb 

27 

1.15 ± 0.012 

0.063 

5.48 

10 

HeT 

171 

1.23 ± 0.004 

0.048 

3.90 


ECTb 

36 

1.08 ± 0.010 

0.062 

5.74 


303HHO(j)HJlbHbie MHKporpaHyjIOUHTbl 


KOHTpOJlb 

HeT 

90 

3.56 ± 0.086 

0.815 

22.89 


ECTb 

36 

4.90 ± 0.168 

1.008 

20.57 

0.5 

HeT 

180 

4.03 ± 0.107 

1.364 

33.85 


ECTb 

27 

5.09 ± 0.274 

1.426 

28.02 

2 

HeT 

153 

4.32 ± 0.146 

1.808 

41.85 


ECTb 

27 

4.58 ± 0.327 

1.698 

37.07 

5 

HeT 

135 

4.56 ± 0.147 

1.710 

37.50 


ECTb 

27 

3.43 ± 0.171 

0.890 

25.95 

10 

HeT 

171 

4.17 ± 0.124 

1.621 

38.87 


ECTb 

36 

3.17 ± 0.211 

1.268 

40.00 



Ea30(j)HJibHbie rpaHynoUHTbl 



KOHTpOJlb 

HeT 

90 

3.06 ± 0.069 

0.652 

21.31 

ECTb 

36 

3.68 ± 0.111 

0.664 

18.04 

0.5 

HeT 

180 

3.63 ± 0.084 

1.127 

31.05 


ECTb 

27 

4.58 ± 0.313 

1.626 

35.50 

2 

HeT 

153 

4.31 ± 0.119 

1.469 

34.08 


ECTb 

27 

4.44 ± 0.261 

1.358 

30.59 

5 

HeT 

135 

5.19 ± 0.156 

1.810 

34.87 


ECTb 

27 

4.80 ± 0.245 

1.273 

26.52 

10 

HeT 

171 

4.51 ± 0.130 

1.700 

37.69 


ECTb 

36 

4.17 ± 0.239 

1.433 

34.36 

Bbipa>KCHHOH cnoco6HocTbio k 4)arouHT03y. MacTb hx 

ripcBpauxacTC5J b HC(|)po- 


UHTbl, 3anOJlHCHHbIC TCMHOOKpaLJJCHHblMH BaKyOJIflMH, BbIIIOJlHHK)III,MMM Bbl/XC- 
JIHTCJlbHVK) (J)yHKHMK). 

B HOpMC B 1 MM 3 reMOJlHM(J)bI P. purpura COACp^CHTC5T 212—288 KJICTOHHbIX 
3JICMCHTOB (pHC. 1). CpC/XH HMX KOJ1HHCCTBCHHO npCoSjia^aiOT npOTCMOUHTbl, 
cocTaBji^touxHC 2/3 ot o6mero Hiicjia bccx kjictok (piic. 2). /Jojih 303HH0<j)HJib- 
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PHC. 1 . BjIHflHHe HOHOB HHHK3 Ha KOJIHHeCTBO reMOUHTOB B 1 MM 3 reMOJTHM(})bI P. purpura B HOpMe 

H npH HHB33HH TpeMaTO/jaMH. 

Fig. 1. The influence of zinc ions on the number of hemocytes per 1 mm 3 of the Planorbarius purpu¬ 
ra hemolymph under the normal condition and under the trematode invasion. 


HBIX MHKpOrpaHyjIOIfHTOB H 6a30(jlHJIBHBIX TpaHyjIOIfHTOB npHMepHO O^HHa- 
KOBBI. 

n P H HHBa3HH P. purpura pe^miMH h xjepxapmiMH E. aconiatum Ha6jnoAa- 
lOTCH CTaTHCTHHeCKH AOCTOBepHBie (P > 99.9 %) H3MeHeHH5I OCHOBHBIX THCTO- 
MeTpHnecKHx noKa3aTejieii tojibko y RByx rpynn reMOijHTOB — 303hho(]jhjib- 
HBIX MHKpOrpaHyjIOIfHTOB H 6a30(|)HJIBHBIX TpaHyjIOIfHTOB. ,I(,HaMeTp KJieTOK 
yBejiHHHBaeTCfl b 2.5 h 1.2, /jnaMeTp nx jmep — b 1.5 h 1.3 pa3a cooTBeTCTBeH- 
ho, a o6BeM imep — b 1.7 pa3a. M3MeHeHH5i 3HaneHHH 5mepHO-ifHTonjia3MaTH- 
necxoro HH/jexca y pa3HBix xaTeropHH rpaHyjiHpoBaHHBix reMOijHTOB ^naMeT- 
pajIBHO npOTHBOnOJIO^KHBI. ECJIH y 303HH0(|)HJIBHBIX MHKpOTpaHyjIOIfHTOB OH 
HecKOjiBKO yMeHBHiaeTC^ npoTHB HopMBi (b 1.1 pa3a), to y 6a30(|)HjiBHBix rpa- 
HyjioifHTOB yBejiHHHBaeTC^ b 1.3 pa3a. 

OKa3ajIOCB, HTO CTeneHB BBipa)KeHHOCTH THCTOMeTpHHeCKHX CABHTOB 3aBH- 
CHT OT HHTeHCHBHOCTH HHBa3HH. EipH CJiaGoM 3apa)KeHHH X03HeB 4 CTaTHCTHHe- 
ckh AOCTOBepHBix HapymeHnn no o6cy>KAaeMBiM noxa3aTejniM He nponcxoAHT. 
Bee Ha6jnoAaBuiHec^ HaMH cjiynan xaeaiOTCn tojibko yMepeHHOH h TJDxejion 
HHBa3HH. ripn otom b nocjieAHeM cjiynae ohh, xax npaBHJio, HaMHoro OTneTJin- 
Bee BBipa^ceHBi, neM npn HHBa3HH yMepeHHOH h TeM 6ojiee cjia6on. 

3apa>xeHHe P. purpura TpeMaTO^aMH eonpOBO^K^aeTC^ HapymeHHHMH h He- 
KOTopBix reMaTOJiorHHecKHX xapaKiepncTHK. Tax, b cpe/jHeM Ha 33 % bo3- 
pacTaeT KOjinnecTBo reMounTOB b 1 mm 3 reMOJiHMtfiBi. rioAoSHoe HaSjnoAajin 
h Apyrne nccjie/jOBaTejiH y Australorbis h Biomphalaria , OTcyTCTByioinnx b Ha- 
men (J^ayHe (Pan, 1958; Lie et al., 1975). YBejinneHMe xojiHnecTBa reMOiin- 


4 Cjiadaa MHBa3Ha •— napa3HTapHoe nopa>KeHHe /io 1/10 o6i>eMa renaTonaHKpeaca, yMepeH- 
Haa — ot 1/10 j\o 1/2, T«>KejTaH CBbiiue 1/2 ero o6i>eMa. 


3 riapa'iHTOiion-ifl. K* 1. 2010 r. 
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10% 


7% 




Phc. 2. KojiHHecTBeHHoe cooTHomeHue (%) KJieTOMHbix 3JieMeHTOB reMOJiH(j)Mbi P. purpura b HopMe 

(A) H npH HHBH3HH TpeMaTO^aMH (E). 

Fig. 2. Percentage of cellular components in the Planorbarius purpura hemolymph under the normal 
condition (A) and under the trematode invasion ( E). 


tob 3th aBTopti pacijeHHBaiOT KaK HHTeHCH^HKai^HK) reMono33a. Ha Ham 
b3tjbia, 3to, OAHaKO, He TaK. CpaBHeHHe npoueHTHoro cooTHomeHHfl reMO- 
ijhtob pa3HBix TunoB y HHBa3HpoBaHHBix TpeMaTOAaMH h He3apa>xeHHbix 
P. purpura CBHAeTejibCTByeT o tom, hto y nepBBix H3 hhx eoxpamaeTCfl xo- 
jiHnecTBO nporeMOAHTOB 3a cneT B03pacTaHHfl TaxoBoro Be3HxyjmpHbix xjie- 
TOK. npH 3TOM XOJIHHeCTBO 303HH0(})HJIbHbIX MHXpOTpaHyjIOIJHTOB H 6a30(j)HJIb- 
hbix rpaHyjiOAHTOB He H3MemieTC5i. CjieAOBaTejibHO, ycHjieHHe reMono33a b 
A aHHOM cjiynae He nponcxoAHT. A HMeeT MecTO no xaxHM-TO HeacHbiM noxa 
AM Hac npHHHHaMH «BBIMBIBaHHe» reMOJIHM^)OH H3 npOMe^CyTXOB njiaCTHHHa- 
TO-(j)H6pHJIJBipHOrO OCHOBHOrO BeiAeCTBa HHTepCTHAHajIBHOH COeAHHHTeJIBHOH 
TxaHH Be3nxyji5ipHi>ix xjieTOx h nocTynjieHHe hx b pycjio ijHpxyjiflTopHOH chc- 
TeMBI. 

npH HHBa3HH BCJieACTBHe pa3pymeHHfl CHanajia Me>xaijHHapHOH coeAHHH- 
TejibHon TxaHH, a 3aTeM h CTeHOx aAHHycoB o6pa3yeTC5i MejixHH xjieTOHHbiH 
AOTpHT, XOTOpBIH (j)aTOAHTHpyeTC5I npOreMOAHTaMH H 303HH0(j}HJIBHBIMH MHX- 
porpaHyjioijHTaMH. Hohatho, hto yMeHtuieHne aojih nporeMOijHTOB b reMO- 
jiHM(j)e npeBaTO CHH>xeHHeM 3aiAHTHbix cbohctb P. purpura. 

LJhhx oxa3BiBaeT Ha mojijiiocxob ABOsxoe AencTBHe. B MHxpoA03ax oto 
MH xpoajieMeHT, a6cojiK>THO Heo6xoAHMBiH noAAep^aHH5i Ha CTa6njibHOM 
ypoBHe (j)H3HOJioro-6noxHMHHecxoro coctoahha hx opraHH3Ma. Bxoa^ b coc- 
TaB 6ojiee neM 200 MeTajuio(j3epMeHTOB, oh npnHHMaeT ynacrae b o6MeHe 6eji- 
xob, yrjieBOAOB, jihhhaob, HyxjienHOBBix xhcjiot (/JaBBiAOB, TaracoB, 2002). 
B BBICOXHX >xe XOHAeHTpaAMX OH a™ 3THX )XHBOTHBIX TOXCHHeH. 

YcTaHOBJieHO, hto AJiHTejibHoe npeObmaHHe He3apa>xeHHbix P. purpura b 
TOxcHHecxHx cpeAax, C0Aep>xamHX hohbi ijHHxa b xomjeHTpaijHflx, cootbctct- 
ByiomHx 0.5, 2, 5, 10 T^K, He OTpa>xaeTC^ Ha pa3Mepax nporeMOijHTOB n hx 
5iAep. y HHBa3HpoBaHHt,ix >xe oco6eii npn 0.5 PRK ToxcnxaHTa b cpeAe HaOmo- 
AaeTCH HexoTopoe yMeHbmeHHe 3thx xjieTox, xax npaBHjio, Hecxojitxo ycnjiH- 
Batomeecfl c noBbimeHHeM xoHijeHTpaijHH pacTBopoB. MaxcHMajibHoe CHH>xe- 
HHe 3toto noxa3aTeji^ OTMeneHO npn 10 hohob ijHHxa. B othx ycjiOBHflx 
AHaMeTp nporeMOAHTOB yMeHbmaeTCH b 1.2 pa3a npoTHB HopMbi (P = 94.5 %). 
TaxoB >xe xapaxTep H3MeHeHH5i AnaMeipa HAep othx xjieTox. 

06i>eM nporeMOAHTOB y HHBa3HpoBaHHbix P. purpura CTaracTHHeexH ao- 
CTOBepno (P > 99.9 %) yMenbinaeTCfl tojibxo npH nanGojibrneH H3 Hcnojn>30- 
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BaHHbIX B HaiHHX OnbITaX KOHII,eHTpaiI,HH - 10 FJIK HOHOB UHHKa. 06l>eM 5IAep 

h 5iAepHO-i;HTonjia3MaTHHecKHH HHAeKC bo Bcex cjiynaflx ocTaiOTCJi 6e3 H3Me- 
HeHH5I. 

/^HaMeTp 303HH0(|)HJIbHbIX MHKpOTpaHyJIOIJHTOB npH 0.5 — 10 FJ\K TOKCH- 
xaHTa y HHBa3HpoBaHHbix mojijiiockob coxpaHfleTC* Ha ypoBHe kohtpojui 
(4.9 ±0.17 mkm), b to BpeM5i Rax y cbo6oahbix ot napa3HTOB ^chbothbix b tom 
7KQ AHana30He KOHI],eHTpaiJ,HH OH B03paCTaeT B CpaBHeHHH C KOHTpOJieM B 

1.1—3 pa3a (P > 94.5 %). 06i>eM 5iAep othx tcmoijhtob y HeHHBa 3 HpoBaHHbix 
oeo6eH ocTaeTCH CTa6HJibHbiM, a y 3apa^ceHHbix yMeHbinaeTCfl b 1.3—1.6 pa3a 
(P > 99.9 %). OG'beM KJieTOK npn 0.5 FJ \K ijHHKa npn OTcyTCTBHH HHBa 3 HH yBe- 
jiHHHBaeTC^ b 1.7 pa3a. ripn AaubHeiimeM noBbimeHHH KOHiieHTpaijHH hohob 
UHHKa b cpeAe oh nocTeneHHo na^aeT. OGbcm 5iAep y Bcex ^hbothbix He H3Me- 
H^eTC^i. ^AepHO-OHTomia3MaTHHecKHH HHAeKC npn 0.5 FJ \K TOKCHKaHTa h y 
3apa^ceHHbix, h y He3apa>xeHHbix ^chbothbix na^aeT HH^ce HopMbi (b 2.5 h b 
1.4 pa3a cooTBeTCTBeHHo; P > 99.9 %), HecKOJibKO noBbimancb ot KOHijeHTpa- 
Ahh k KOHijeHTpaoHM b Anana30He nocneAHHx ot 0.5 ao 10 FJ\K. 

Pa3Mepbi 6a30c])HJibHbix rpaHyjioijHTOB 3HanHTeJibHO B03pacTaiOT, Aocraraa 
cbohx MaKCHMaubHbix 3HaneHHH npn 5 h 10 FJ \K hohob AHHKa b cpeAe y Bcex 
noAonbiTHbix P. purpura. Pa3Mepw tkq 5iAep y He3apa>KeHHbix h 3apa^ceHHbix 
oco6eii H3MeH5iioTCfl no-pa3HOMy. y nepBbix H3 hhx npn 0.5 h 2 FJ \K tokch- 
xaHTa AnaMeTp HAep pe3Ko eoKpamaeTCfl, HecKOJibKO noBbimajicb npn 5 h 
lOTflK. y BTopbix tkq oh coKpaLnaeTC5i npn 0.5 h ocTaeTCs Ha yKa3aHHOM 
ypoBHe npn Bcex ocTajibHbix KOHAeHTpaijHflx hohob ijHHKa. 

06i>eM KJieTOK npn 0.5 FJ\ K TOKCHKaHTa yBejiHHHBaeTC^ y Bcex oco6eii, 
MeAJieHHo CHH^caneb npn KOHijeHTpaijHflx ot 2 ao 10 FJ\K. O&beM 5iAep noA- 
BepraeTCJi eymecTBeHHbiM H3MeHeHH5iM, yMeHbinajicb npn HHBa3HH b 6.3 —6.8, 
npn ee OTcyTCTBHH — b 4.4—4.6 pa3a (P > 99.9 %) y^ce npn 0.5 FJ\ K, ocTaBa- 
5icb Aanee Ha tom >xe ypoBHe. >lAepHO-AHTonjia3MaTHHecKHH hhackc b nepBOM 
cjiynae yMeHbmaeTCJi b 7.2, bo btopom — b 4.5 pa3a (npn Bcex Hcnojib30BaH- 
HblX B OnbITaX KOHIjeHTpaiJHflX HOHOB AHHKa). 

CoAep^caHHe reMouHTOB b 1 mm 3 reMOJiHM^bi y He3apa^ceHHbix oco6eii c 
noBbimeHHeM KOHAeHTpaijHH TOKCHKaHTa nocTeneHHo noBbimaeTCJi, AOCTHraji 
npn 10 FJ\K hohob ahhkb b cpeAe 3HaneHH5i 362.5 ± 35.5 KJieTOK. y 3apa^ceH- 
Hbix TpeMaTOAaMH oco6en b HopMe otot noica3aTejib cocTaBJineT 287.5 ± 30.1, a 
npn 10 FJ\K TOKCHKaHTa 587.5 ± 159.1. 

Pl3MeHeHHH npOAeHTHOTO COOTHOHieHHfl reMOAHTOB pa3JIHHHbIX THnOB 
y Bcex HCCJieAOBaHHbix P. purpura HMeiOT cxoAHyio HanpaBJieHHOCTb, ho bbi- 
pa^KeHHOCTb hx ^BJi^eTCH 6ojiee upKOH npn HHBa3HH. Tax, b Anana30He KOHijeH- 
TpaoHH ot 0.5 ao 10 FJ\K nponexoAHT nocTenenHoe yMeHbineHHe aojih npore- 
moahtob: npn HHBB3HH — e 59.1 ao 19.8 %, npn ee OTcyTCTBHH — e 66.2 ao 
30.8 %. /Jojui rpaHyjiouHTOB npn otom B03pacTaeT e 25.8 ao 61.3 % h c 26.6 ao 
49.2 % cooTBeTCTBeHHo. CjieAOBaTejibHO, h y cbo6oahbix ot HHBa3HH, h y 3apa- 
>KeHHbix TpeMaTOAaMH P. purpura ycnjiHBaeTCfl npoijecc o6pa30BaHHJi 303H- 
HO(jlHJIbHbIX MHKpOrpaHyJIOAHTOB H 6a30(j)HJIbHbIX TpaHyjIOHHTOB, OTBeTCT- 
BeHHbix 3a «aiTjnoTHHaLiHK)» h 4 3 aroijHT03. 3to, xax mbi nonaraeM, ABJuieTCJi 
npo^BJieHHeM HeeneuHcjiHHecKOH 3aiUHTHO-npHcnoeo6HTejibHOH peaKUHH, xa- 
paKTepnoH AJifl bccx thapo6hohtob, npe6biBatoiAHx b TOKCHnecKOH cpeAe 
(Enprep, 1979; Maji^peBCKaji, 1985). OHa coctoht b noBbimeHHH HHTeHCHBHO- 
cth o6mero oSMCHa BemecTB h, xax ejieACTBHe ototo, b HHTeHCHcjiHKaijHH 4 3 yH- 
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kuhh, oGecnenHBaiomHx )KH3Heenoeo6HOCTb oco6en. ripn otom j\ji% nouuep>Ka- 
HH5i roMeocTa3a BHyTpeHHeft cpeubi HHBa3HpoBaHHbie oco6h Hy>xuatOTC5i b 6o- 
jiee pa^HajiBHOH nepecTponxe npoueHTHoro cooTHomeHHH pa3Ht»ix KaTeropHH 
reMouHTOB no cpaBHemno c MOJunocKaMn He3apa>xeHHbiMH. 


BblBO^bl 

1. y P. purpura , HHBa3npoBaHHbix TpeMaTOUOH E. aconiatum , uhto- h xapn- 
OMeTpnnecKHM cuBHraM nouBep>KeHbi TOJibKo rpaHyjinpoBaHHbie reMouHTbi — 
303HH0(j)HJibHbie MHKporpaHyjiouHTbi n 6a30(})HjibHbie rpaHyjiounTbi. CneucT- 
BneM HHBa3HH flBJUHOTCfl H3MeHeHH5I JIHHeHHbIX pa3MepOB KaK o6beMa KJieTOK, 
Tax n nx p, a Tax>Ke 5mepHO-UHTonJia3MaTHHecKoro HHuerca. 

2. ripn HHBa3HH yBejiHHHBaeTCH KOJinnecTBO reMouHTOB b 1 mm 3 reMOJiHM- 
(j)bi n nponcxoAHT H3MeHeHne npoueHTHoro cooTHomeHnn pa3Hbix KaTeropnn 
reMOUMTOB. 

3. rioA BJin^HneM hohob UHHKa bouhoh cpeubi rncTOMeTpnnecKne Hapyme- 

hm oxBaTbmaiOT Bee KaTeropnn reMOUHTOB. OuHaKO y nporeMOUHTOB ohh Ka- 
CaiOTCH TOJIbKO pa3MepOM KJieTOK H HX H^ep H Ha6jHO^aK)TCH JIHIIIb npn KOH- 
UeHTpaUHH, COOTBeTCTByiOLLieH 10 FJ\K HOHOB UHHKa. y 303HH0(j)HJIbHbIX MHK- 
porpaHyjiouHTOB h 6a30(j)HJibHbix rpaHyjiouHTOB ohh othocotca ko BceM 
HccjieAOBaHHbiM rncTOMeTpHnecKHM noKa3aTejmM h perncTpnpyiOTCfl npn 6o- 
Jiee HH3KHX (0.5-5 rj\K) KOHUeHTpaUHHX TOKCHKaHTa. 

4. ripeObmaHHe mojijhockob b TOKcnnecKOH cpeue eonpoBO^KuaeTC# poctom 
COA ep^KaHHH KOJIHHeCTBa reMOUHTOB B 1 MM 3 HX reMOJIHM(j}bI, yBeJIHHHBaiO- 
IUHMC5I C nOBbimeHHeM KOHUeHTpaUHH TOKCHKaHTa (oeoOeHHO CHJIbHO y HHBa- 
3HpoBaHHbix P. purpura). M3MeHeHHH npoueHTHoro cooTHomeHH^ pa3Hbix Ka- 
TeropHH reMOUHTOB hocot ouHHaKOBbin xapaKTep y Bcex nouonbiTHbix >khbot- 
hbix, ho ohh ^pne Bbipa>KeHbi y HHBa3HpoBaHHbix oco6en. 
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INFLUENCE OF TREMATODE INVASION AND ZINC IONS 
ON THE HISTOMETRIC PECULIARITIES OF HAEMOCYTES 
AND SOME HEMATOLOGICAL INDICES OF PLANORBARIUS PURPURA 
(GASTROPODA: PULMONATA: BULINIDAE) 

G. E. Kirichuk, A. P. Stadnichenko 

Key words : Trematoda, Planorbarius purpura , Echinopaiyphium aconiatum, histometry, 
haemocytes, hematological indices, zinc ions. 

SUMMARY 

Cellular components of the Planorbarius purpura hemolymph are represented by three 
phyla of haemocytes (prohemocytes, eosinophilis microgranulocytes, and basophilis gra¬ 
nulocytes) and vesicular cells. As a result of the invasions of P. purpura with the tremato- 
de Echinopa yphium aconiatum , changes of the linear dimensions of granular hemocytes 
and their nuclei took place. Moreover, an increase of the hemocytes’ number per 1 mm 3 of 
hemolymph and change of the percentages of different hemocyte types were recorded. Un¬ 
der the influence of zinc ions, linear dimensions of prohemocytes and their nuclei (at 10 
MPCns of the toxicant) were changed. In granular hemocytes and abnormalities of all his- 
tometrical and hematological parameters were observed. All cytometrical, karyometrical, 
and hematological alterations were expressed more clearly in infested mollusks than in 
non-infested ones, and occurred usually under lower concentrations of zinc ions. 
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